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#1 I 基板加熱状態で蒸着 (TC)
#2 I 低温蒸着後熱処理 (T+IOOOC30分)
#3 I 基板加熱状態で蒸着 (T+1500C)
#4 I 基板加熱状態で蒸着 (T十2000C)
#5 I 基板加熱状態で蒸着 (TC)後(#1 )熱処理 (TC5分)
#6 I 基板加熱状態で蒸着 (TC)後(#1 )熱処理 (TC30分)
#7 I 基板加熱状態で蒸着 (TC)後(#1 )熱処理 (TC2時間)
#8 I基板加熱状態で蒸着 (TC)後(#1 )熱処理 (T十2000C2時間)
#9 I 基板加熱状態で蒸着(科1500C)後T十1500Cで1時間保持




















































を， TEM (透過電子顕微鏡)を用いて，試料の In電極材/CdTe界
面の構造を観察した(図 2.4). 
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基板加熱TC(# 1 :図3.9)および T十1500Cで、蒸着した試料(#
2:図 3.10および図 3.18)は，表面の均一性が良いが，基板加熱






2時間の熱処理を施した試料 (#8:図 3.15，図 3.16，図 3.21) 
は， ともに T+2000Cで、蒸着した試料 (#4) と同じように亀裂が観
察された.
3-3 X線回折法による反応物の同定
各試料の X線回折測定結果を図 3.22から 3.26に示す.低温蒸
着後熱処理(#2)を施した試料では単体lnのピークが現れた(図




























#1 基板加熱状態、で蒸着 (TC) lri4Te3 
#2 低温蒸着後熱処理 (T十1000C30分) (In) 
#3 基板加熱状態で蒸着 (T十1500C) In4Te3 
#4 基板加熱状態で蒸着 (T+2000C) InTe 
#5 基板加熱状態で蒸着 (TC)後(#1 )熱処理 (TC5分) In4Te3 
#6 基板加熱状態で蒸着 (TC)後(#1 )熱処理 (TC30分) In4Te3 
#7 基板加熱状態で蒸着 (TC)後(#1 )熱処理 (TC2時間) In4Te3 
#8 基板加熱状態で蒸着 (TC)後(#1 ) InTe 
熱処理 (T十2000C2時間)
#9 基板加熱状態で蒸着 (T+1500C)後T十1500Cでl時間保持 InTe 

































基板加熱T+1500C + 1時間保持 (#9)
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図3.28 #3 (基板加熱 T+1500C)の断面TEM像
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表 3.1に示したように， CdTe基板を TCから T+1500Cの温度範

























































基板温度 TCで蒸着後 TCの熱処理を施した場合には， 2時間の
加熱処理後も蒸着後に生成した In4Te3は安定に存在した.一方，
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Development of highly reliable Schottky In contacts on 
p-type CdTe for radiation detectors 
M. Moriyama， M. Kunisu， R. Ohno and Masanori Murakami 
Kyoto University， Japan 
Cadmium telluride (CdTe) is an attractive semiconductor materia1 for エ
rayand y-ray radiation detectors. The advantages of CdTe are that it has 
a 1arge bandgap energy C 1.6e V) and a high average atomic number 
(Zcぬ =50). However， due to the 10w mobility and short lifetime of ho1es in 
CdTe， a considerab1e amount of charge 10ss causes reduction of energy 
reso1ution in the detector. For a comp1ete charge collection， very high 
bias voltage must be applied in the CdTe detectors. Thus予 Schottky
contacts， which provide very 10w 1eakage current with a high bias voltage， 
are required to achieve high reso1ution in CdTe detectors. Although the 
conventiona1 approach to fabricate Schottky contacts for p四typeCdTe 
invo1ves the use of meta1s with 10w work function， such as indium (In)， the 
time-dependent degradation of detection performance during device 
operation， known as “po1arization effectヘisoften observed in the CdTe 
detectors with Schottky contacts. In order to app1y CdTe to 'practica1 
radiation detector， high1y stab1e Schottky contacts with 10w 1eakage current 
must be deve1oped. 
The purpose of the present study is twofo1d. The first is to deve10p of 
high1y reliab1e Schottky In contacts for CdTe radiation detectors. The 
second is to understand the Schottky In contact formation mechanism by 
ana1yzing interfacia1 microstructure of the In fi1ms which were deposited at 
various substrate temperatures using X-ray diffraction (XRD) and 
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transmission electron microscopy (TEM). These studies will provide us a 
guideline for developing Schottky contacts for p-type CdTe which would be 
used in the radiation detectors. The wafers used in this study were Cl-
doped CdTe single crystals with (111) orientation. The resistivity of the 
CdTe was about 1 ~2 x 109Qcm. PrIor to contact depositions， the surface of 
the CdTe was chemically cleaned. Then， In films (300nm) were 
evaporated on Te-face of CdTe substrates. The substrate temperatures (1:) 
were changed from room temperature to 400oC. After the In deposition， 
Pt contact was formed on the opposite surface of the wafer by electroless 
plating. The leakage current in the dark was measured at room 
temperature. The current-vo1tage characteristics and the performance for 
the radiation detectors were also measured. XRD and. cross個sectional
TEM were used for microstructural analysis. 
The thermal treatment of the CdTe during the depositions of In 
remarkably decreased the leakage current and improved its stability. 
XRD analysis showed that In atoms reacted with CdTe forming In4 Te3 or 
InTe during the depositions with 1:>200oC. The InTe contacts， which were 
prepared by the depositions with rather high 1:， drastically improved the 
stability of the detection performance. TEM observations revealed that 
the leakage current and the stability of the CdTe radiation detectors were 
strongly correlated with the microstructure of contact/CdTe interfaces. 
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